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DETECTING MINIMUM VIABLE DISPLAY
RESOLUTION OF MEDIA CONTENT USING
OPTICAL CHARACTER RECOGNITION

BACKGROUND

The present invention relates generally to the field of
computing, and more particularly to graphical user interface
technology.

Many media streaming services host multiple resolutions
ol a video content so that the video content can reach more
end users. To that end, when video content 1s uploaded to a
media streaming service, the media streaming service will
transcode the video content to multiple resolutions, 1nclud-
ing the original resolution, and several lower resolutions.
The media streaming service will typically deliver a lower
resolution version of the video content 1n order to preserve
a fluid streaming experience (e.g., not pausing to butler) for
viewers without suflicient network bandwidth. However, for
some video content, viewers may deem the lower resolution
versions to be insuflicient for the intended purpose of the
media.

Transcoding 1s computationally intensive and usually
requires powertul machine resources. The production of
video content with resolutions that are too low to be con-
sumed by viewers increases the associated processing costs,
including, the machines required to process the lower reso-
lution video content and the disk storage required to store the
lower resolution video content. In addition, if viewers can-
not consume the video content at the low resolution, data
resources may be wasted 1n re-requesting the video content
at a higher resolution.

SUMMARY

Embodiments of the present invention disclose a method,
computer system, and a computer program product for
detecting a minimum viable display resolution. The present
invention may include receirving a video file. The present
invention may also include measuring a first quality 1indica-
tor of the received video file 1n an original resolution of the
received video file. The present mnvention may then include
measuring a second quality indicator of the received video
file 1n a newest resolution of the received video file, wherein
the newest resolution of the received video file 1s a lower
resolution relative to the original resolution of the recerved
video file. The present invention may further include, in
response to determining that the measured second quality
indicator of the newest resolution does not meet a threshold
associated with the measured first quality indicator of the
original resolution, discarding the newest resolution of the
received video file and storing at least one viable display
resolution of the received video file.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

These and other objects, features and advantages of the
present mvention will become apparent from the following
detailed description of illustrative embodiments thereof,
which 1s to be read in connection with the accompanying,
drawings. The various features of the drawings are not to
scale as the illustrations are for clanty in facilitating one
skilled 1n the art in understanding the ivention 1n conjunc-
tion with the detailed description. In the drawings:

FIG. 1 illustrates a networked computer environment
according to at least one embodiment;
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2

FIG. 2 1s an operational tlowchart illustrating a process for
detecting the minimum viable display resolution of a media

content using optical character recognition according to at
least one embodiment:

FIG. 3 1s a block diagram of internal and external com-
ponents of computers and servers depicted 1in FIG. 1 accord-
ing to at least one embodiment;

FIG. 4 1s a block diagram of an illustrative cloud com-
puting environment including the computer system depicted
in FIG. 1, 1n accordance with an embodiment of the present
disclosure; and

FIG. 5§ 1s a block diagram of functional layers of the
illustrative cloud computing environment of FIG. 4, 1n
accordance with an embodiment of the present disclosure.

DETAILED DESCRIPTION

Detailled embodiments of the claimed structures and
methods are disclosed herein; however, 1t can be understood
that the disclosed embodiments are merely illustrative of the
claimed structures and methods that may be embodied 1n
various forms. This invention may, however, be embodied in
many different forms and should not be construed as limited
to the exemplary embodiments set forth herein. Rather, these
exemplary embodiments are provided so that this disclosure
will be thorough and complete and will fully convey the
scope of this mvention to those skilled in the art. In the
description, details of well-known features and techniques
may be omitted to avoid unnecessarily obscuring the pre-
sented embodiments.

The present mnvention may be a system, a method, and/or
a computer program product at any possible technical detail
level of itegration. The computer program product may
include a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the present
invention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium 1ncludes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program 1nstructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
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network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
istructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written 1n any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, 1n order to
perform aspects of the present invention.

Aspects of the present invention are described herein with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the mvention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1imple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general-purpose computer,

special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the tlowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function 1n a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
istructions which implement aspects of the function/act
specified 1n the flowchart and/or block diagram block or
blocks.

The computer readable program 1nstructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series ol operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer imple-
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4

mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified 1n the flow-
chart and/or block diagram block or blocks.

The flowchart and block diagrams 1n the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
portion ol instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted 1 the Figures. For example, two blocks shown in
succession may, i1n fact, be executed substantially concur-
rently, or the blocks may sometimes be executed i1n the
reverse order, depending upon the functionality mvolved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks 1n
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out

combinations of special purpose hardware and computer
instructions.

The following described exemplary embodiments provide
a system, method and program product for detecting the
minimum viable display resolution of media content using
optical character recognition (“OCR”). As such, the present
embodiment has the capacity to improve the technical field
of a graphical user interface by detecting if or when the
resolution of a video content becomes too low for an
end-user or a viewer to consume the media. More specifi-
cally, a media streaming service may analyze a video content
at diflerent resolutions after the initial upload and detect
if/when the resolution of the uploaded wvideo content
becomes too low for the intended purpose of the media.
After the media streaming service determines the lowest
consumable or acceptable resolution, the media streaming
service may not transcode the video content to further lower
resolutions and therefore may remove the need to store the
video content at resolutions that the viewer may find unac-
ceptable.

As described previously, many media streaming services
host multiple resolutions of a video content so that the video
content can reach more end users. To that end, when a video
content 1s uploaded to a media streaming service, the media
streaming service will transcode the video content to mul-
tiple resolutions, including the original resolution, and sev-
cral lower resolutions. The media streaming service will
typically deliver a lower resolution version of the video
content in order to preserve a fluid streaming experience
(e.g., not pausing to builler) for viewers without suflicient
network bandwidth. However, for some video content, view-
ers may deem the lower resolution versions to be insutlicient
for the intended purpose of the media.

Transcoding 1s computationally intensive and usually
requires powerful machine resources. The production of
video content with resolutions that are too low to be con-
sumed by viewers increases the associated processing costs,
including, the machines required to process the lower reso-
lution video content and the disk storage required to store the
lower resolution video content. In addition, it viewers can-
not consume the video content at the low resolution, data
resources may be wasted in re-requesting the video content
at a higher resolution.
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Therelore, it may be advantageous to, among other things,
provide a way to detect the mimmmum viable display reso-
lution of a video content that a viewer may find acceptable.
Accordingly, the computational resources and costs associ-
ated with transcoding and storing the video content at further
lower resolutions may be saved.

According to at least one embodiment, when a video 1s
uploaded to a media streaming service, the quality detection
program may start analyzing the video at the original upload
resolution of the video. For example, the media streaming,
service may receive the video uploaded with a resolution of
1080p. Using the 1080p video, a detection component may
perform an optical character recognition (OCR) on key
frames 1n the video 1n order to detect any text depicted 1n the
video. The quality detection program may then log the
detected text and the corresponding key frame 1n the video.
The quality detection program may then transcode the video
to the next lowest resolution (e.g., 720p) and perform the
OCR on the same key frames. The detected text for the
newest resolution (e.g., 720p) may be logged and compared
with the previous data to determine if a significant degra-
dation 1s found in the logged detected text. The quality
detection program may implement a threshold at which the
resolution quality of the newest detected text may be
deemed too low. In one embodiment, OCR may be used to
determine the level of similarity between an original and a
lower quality copy of a video to decide whether the video
may be of too poor quality to be consumed by the viewer.
Thereatter, the quality detection program may not produce
lower quality versions of the uploaded video.

According to at least one embodiment, the quality detec-
tion program may determine the mimmum wviable display
resolution for videos with significant on-screen textual con-
tent. Therefore, the quality detection program may imple-
ment a pre-processing component to reduce the number of
videos being analyzed which contain no significant on-
screen text. In one embodiment, the pre-processing compo-
nent may screen (e.g., via natural language processing) the
descriptions of the uploaded videos for specific tags or
words (e.g., education, programming, tutorial, guide) which
may 1ndicate significant on-screen textual content. In
another embodiment, the pre-processing component may
access the historical data of a video uploader to determine 1f
previously uploaded videos had significant on-screen textual
content. In at least one embodiment, the quality detection
program may include a pre-processing operation in which,
upon completion of the first set of OCR scans for the video
at the highest quality, if too few words are detected, the
quality detection program may abandon the detection pro-
cess and continue with a default upload procedure.

Referring to FIG. 1, an exemplary networked computer
environment 100 1n accordance with one embodiment is
depicted. The networked computer environment 100 may
include a computer 102 with a processor 104 and a data
storage device 106 that 1s enabled to run a software program
108 and a quality detection program 110a. The networked
computer environment 100 may also include a server 112
that 1s enabled to run a quality detection program 1105 that
may interact with a database 114 and a communication
network 116. The networked computer environment 100
may include a plurality of computers 102 and servers 112,
only one of which 1s shown. The communication network
116 may include various types of communication networks,
such as a wide area network (WAN), local area network
(LAN), a telecommunication network, a wireless network, a
public switched network and/or a satellite network. It should
be appreciated that FIG. 1 provides only an 1illustration of
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6

one implementation and does not imply any limitations with
regard to the environments 1n which different embodiments
may be implemented. Many modifications to the depicted
environments may be made based on design and implemen-
tation requirements.

The client computer 102 may communicate with the
server computer 112 via the communications network 116.
The communications network 116 may include connections,
such as wire, wireless communication links, or fiber optic
cables. As will be discussed with reference to FIG. 3, server
computer 112 may include internal components 902aq and
external components 904a, respectively, and client computer
102 may include internal components 90256 and external
components 9045, respectively. Server computer 112 may
also operate 1 a cloud computing service model, such as
Software as a Service (SaaS), Platform as a Service (PaaS),
or Infrastructure as a Service (IaaS). Server 112 may also be
located 1n a cloud computing deployment model, such as a
private cloud, community cloud, public cloud, or hybnd
cloud. Client computer 102 may be, for example, a mobile
device, a telephone, a personal digital assistant, a netbook,
a laptop computer, a tablet computer, a desktop computer, or
any type of computing devices capable of running a pro-
gram, accessing a network, and accessing a database 114.
According to various implementations of the present
embodiment, the quality detection program 110a, 11056 may
interact with a database 114 that may be embedded 1n
various storage devices, such as, but not limited to a com-
puter/mobile device 102, a networked server 112, or a cloud
storage service.

According to the present embodiment, a user using a
client computer 102 or a server computer 112 may use the
quality detection program 110aq, 1106 (respectively) to
detect the minimum viable display resolution of a media
content using optical character recognition (“OCR™). The
minimum viable display resolution detection method 1s
explained 1n more detail below with respect to FIG. 2.

Referring now to FIG. 2, an operational flowchart 1llus-
trating the exemplary viable resolution detection process
200 used by the quality detection program 110aq, 1105
according to at least one embodiment 1s depicted.

At 202, an uploaded video file 1s received. A media
streaming service running a quality detection program 1104,
1105 may receive (e.g., via communication network 116) a
video file uploaded from a user device (e.g., client computer
102). The quality detection program 110a, 11056 may be
provided as an application-programming interface (“API”)
or any suitable web tool which may be accessed and
implemented by the media streaming service. After receiv-
ing the uploaded video file, the quality detection program
110a, 1105 may access the video file properties to determine
an original resolution of the uploaded video file. The original
resolution of the uploaded video file may serve as the highest
resolution version of the video file hosted on the media
streaming service. The original resolution of the uploaded
video file may also serve as the starting resolution in the
viable resolution detection process 200 used by the quality
detection program 110a, 1105.

In one embodiment, the media streaming service may
invoke the quality detection program 110a, 1106 for
uploaded video files with significant on-screen textual con-
tent. As such, the quality detection program 110a, 1105 may
include a pre-processing component which may be 1mple-
mented to screen out video files that contain no significant
on-screen text. In one embodiment, the pre-processing com-
ponent may read (e.g., via natural language processing) the
description of the uploaded video file to identify specific
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tags or words (e.g., education, programming, tutorial, guide)
which may indicate significant on-screen textual content. In
another embodiment, the pre-processing component may
access a video upload history (e.g., historical data) of the
user to determine 11 the user previously uploaded video files
with sigmificant on-screen textual content (e.g., video con-
tent on education, programming, tutorials). The threshold
for significant on-screen textual content (e.g., 80% on-
screen textual content) may be customizable by the media
streaming service using the quality detection program 1104,
1105. It the pre-processing component determines (e.g., by
identifying specific tags or words 1n the description of the
video file) that the uploaded wvideo file does not have
significant on-screen text, the quality detection program
110a, 1105 may abandon the viable resolution detection
process 200 for the uploaded wvideo file and the media
streaming service may continue with a default transcoding
procedure for the uploaded video file.

In one example, a user interacts with a laptop to upload,
via communication network 116, a video file including a
java programming tutorial to a media streaming service. The
quality detection program 110q, 1105, implemented in the
media streaming service as an API, receives the uploaded
video file, and accesses the video file properties to determine
that the user uploaded the video with an original resolution
of 1920x1080 or 1080p. Additionally, a pre-processing
component of the quality detection program 110a, 1105,
applies natural language processing to read the user descrip-
tion of the uploaded video file. In reading the user descrip-
tion, “Java Programming Tutorial for Beginners,” the pre-
processing component 1dentifies the specific tags
“programming,” and “tutorial” and determines that the
uploaded video file will include significant on-screen textual
content.

Then, at 204, key frames are selected. The quality detec-
tion program 110q, 1105 may select the key frames 1n the
video file which may serve as the comparison or test frames
when determiming the difference in quality between an
original and a lower resolution version of the uploaded video
file. In one embodiment, the quality detection program 110a,
1105 may select the key frames at a pre-defined frequency
(e.g., every 10 seconds over the duration of the video). In at
least one embodiment, the quality detection program 110a,
1105 may provide an administrator of the media streaming
service with the option to set the pre-defined frequency for
selecting the key frames. The media streaming service may
set the key frames to be selected more frequently (e.g., every
three seconds over the duration of the video) to increase the
accuracy of the quality detection program 110aq, 1105.
However, the media streaming service may incur the addi-
tional costs associated with selecting the key frames more
frequently. In another embodiment, the quality detection
program 110a, 1105 may select only one key frame to serve
as the comparison or test frame when determining the
difference 1in quality between an original and a lower reso-
lution version of the uploaded video file.

Continuing with the previous example, the quality detec-
tion program 110aq, 1106 selects the key frames of the
uploaded video file at a pre-defined frequency of 10 seconds
over a duration of the one-minute long uploaded video file.
Accordingly, the quality detection program 110a, 1105 sets
the selected key frames at timestamps: 0:10/1:00; 0:20/1:00;
0:30/1:00; 0:40/1:00; 0:50/1:00; and 1:00/1:00 as the com-
parison Irames for the various resolutions of the uploaded
video file.

Then, at 206, OCR of the selected key frames i1s per-
formed at the original resolution. The quality detection
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program 110q, 1106 may measure a quality indicator of the
selected key frames in the original resolution. In one
embodiment, the quality detection program 110a, 11056 may
include an OCR component for detecting the text depicted 1n
cach frame of the selected key frames. The quality detection
program 110q, 11056 may perform the OCR at the original
resolution of the uploaded video file and may set the OCR
data for the original resolution as a baseline for comparing
against the OCR data for lower resolutions of the video file.
In one embodiment, the OCR component of the quality
detection program 110q, 1105 may measure and return a
number of texts (e.g., words) detected 1n each frame of the
selected key frames at the original resolution. In one
embodiment, the quality detection program 110a, 11056 may
record the OCR data of the original resolution as the number
of words detected 1n each frame of the selected key frames
(e.g., recorded as “timestamp: detected text on screen™). In
one embodiment, the quality detection program 110q, 1105
may aggregate the number of words detected across the
selected key frames and store the aggregate word count as
part of the OCR data of the original resolution. The quality
detection program 110a, 1105 may store the OCR data of the

original resolution 1n a first or original resolution key frame
database 208 (e.g., transmitting the data via communication
network 116).

Continuing with the previous example, the quality detec-
tion program 110a, 11056 performs an OCR of the selected

key frames—in the original 1080p resolution of the
uploaded video file—at the timestamps: 0:10/1:00; 0:20/1:

00; 0:30/1:00; 0:40/1:00; 0:50/1:00; and 1:00/1:00. The
OCR component of the quality detection program 110a,
1105 returns 50 detected words at 0:10/1:00; 70 detected
words at 0:20/1:00; 90 detected words at 0:30/1:00; 110
detected words at 0:40/1:00; 130 detected words at 0:50/1:
00; and 50 detected words at 1:00/1:00. Then, the quality
detection program 110a, 1105 records the OCR data of the
original 1080p resolution as: “0:10/1:00: 50;” *0:20/1:00:
70;” <0:30/1:00: 90;” *0:40/1:00: 110;” “0:50/1:00: 130;”
and “1:00/1:00: 50.” The quality detection program 110a,
1105 also aggregates the number of words detected across
the six selected key frames and returns 500 detected words.
Thereatter, the quality detection program 110a, 1105 trans-
mits the OCR data (detected words in each frame and
aggregate detected words), via communication network 116,
to the original resolution key frame database 208 for storage.
Then, at 210, a next lowest resolution i1s transcoded. The
quality detection program 110aq, 11056 may convert the
uploaded video file to the next lowest resolution using one
or more known transcoding processes. In one embodiment,
the next lowest resolution of the video file may include the
next lowest resolution (e.g., 720p) after the original resolu-
tion (e.g., 1080p) of the uploaded video file. In another
embodiment, the next lowest resolution of the video file may
include the next lowest resolution (e.g., 480p) after the
previous higher resolution (e.g., 720p) of the uploaded video
file. In one embodiment, the quality detection program 110a,
1105 may set the next lowest resolution as the newest
resolution of the uploaded video file for the purpose of
comparison against the original resolution of the uploaded
video file.

Continuing with the previous example, the quality detec-
tion program 110q, 11056 determines that the next lowest
resolution of the uploaded video file—uploaded with an
original resolution of 1080p—is 720p. Accordingly, the
quality detection program 110aq, 1106 transcodes the
uploaded video file to the next lowest resolution of 720p.
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The quality detection program 110a, 1105 then sets the 720p
resolution of the uploaded video file as the newest resolution
of the uploaded video file.

Then, at 212, an OCR of the selected key frames 1s
performed at the newest resolution. After transcoding the
uploaded video file to the next lowest resolution at 210, the
quality detection program 110q, 1105 may measure a quality
indicator of the selected key frames in the next lowest
resolution (e.g., newest resolution). In one embodiment, the
quality detection program 110a, 1105 may perform an OCR
of the key frames of the uploaded video file selected at the
pre-defined frequency (e.g., every 10 seconds over the
duration of the video) at 204. The quality detection program
110a, 11056 may perform the OCR of the selected key frames
at the newest resolution similar to how the OCR of the
selected key frames may be performed at 206. Accordingly,
the OCR component of the quality detection program 110a,
1105 may measure and return a number of texts (e.g., words)
detected in each frame of the selected key frames at the
newest resolution. In one embodiment, the quality detection
program 110a, 1105 may record the OCR data of the newest
resolution as the number of words detected 1n each frame of
the selected key frames (e.g., recorded as “timestamp:
detected text on screen”). In one embodiment, the quality
detection program 110aq, 11056 may aggregate the number of
words detected across the selected key frames and store the
aggregate word count as part of the OCR data of the newest
resolution. The quality detection program 110a, 1105 may
store the OCR data of the newest resolution in a second or
new resolution key frame database 214 (e.g., transmitting
the data via communication network 116).

Continuing with the previous example, the quality detec-
tion program 110a, 1105 performs an OCR of the selected
key frames (selected at 204 )—in the newest 720p resolution
of the uploaded video file—at the timestamps: 0:10/1:00;
0:20/1:00; 0:30/1:00; 0:40/1:00; 0:50/1:00; and 1:00/1:00.
The OCR component of the quality detection program 110a,
1104 returns 40 detected words at 0:10/1:00; 60 detected
words at 0:20/1:00; 80 detected words at 0:30/1:00; 100
detected words at 0:40/1:00; 125 detected words at 0:50/1:
00; and 45 detected words at 1:00/1:00. Then, the quality
detection program 110a, 11056 records the OCR data of the
newest 720p resolution as: “0:10/1:00: 40;” “0:20/1:00: 60;”
“0:30/1:00: 80;” “0:40/1:00: 100;” *0:50/1:00: 125;” and
“1:00/1:00: 45.” The quality detection program 110a, 11056
also aggregates the number of words detected across the six
selected key frames at the newest 720p resolution and
returns 450 detected words. Thereafter, the quality detection
program 110a, 1105 transmits the OCR data for the newest
720p resolution (detected words 1n each frame and aggregate
detected words), via communication network 116, to the
new resolution key frame database 214 for storage.

Then, at 216, the quality detection program 110aq, 1105
determines if the newest resolution meets a threshold qual-
ity. The quality detection program 110q, 1105 may compare
the OCR data for the newest resolution of the uploaded
video file (e.g., aggregate detected words recorded in the
database 214) against the OCR data for the original resolu-
tion of the uploaded video file (e.g., aggregate detected
words recorded in the database 208) to determine i the
newest resolution meets the threshold quality. In one
embodiment, the quality detection program 110a, 11056 may
implement a pre-defined threshold quality. In at least one
embodiment, the pre-defined threshold quality may require
that the aggregate detected words across the selected key
frames 1n the newest resolution mcludes more than 80% of
the aggregate detected words across the selected key frames
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in the original resolution. In another embodiment, the qual-
ity detection program 110a, 11056 may provide the admin-
istrator of the media streaming service with the option to set
the pre-defined threshold quality for the newest resolution.

If the quality detection program 110q, 1105 determines
that the newest resolution meets the threshold quality at 216,
then, the quality detection program 110a, 1105 transcodes
the uploaded video file to the next lowest resolution from the
newest resolution at 210 (e.g., from 720p to 480p). In
another embodiment, the quality detection program 110a,
1105 may determine that a newest resolution of the uploaded
video meets the threshold (e.g., 80%) exactly, indicating that
a lower resolution will fall below the threshold, therefore the
quality detection program 110q, 1105 may end the process
of transcoding to the next lowest resolution, saving addi-
tional computational resources and costs.

Continuing with the previous example, the quality detec-
tion program 110a, 1105 provides a pre-defined threshold
quality which requires the aggregate detected words across
the si1x selected key frames in the newest 720p resolution to
include more than 80% of the aggregate detected words
across the six selected key frames in the original 1080p
resolution. The quality detection program 110q, 11056
retrieves, via communication network 116, the OCR data
(450 aggregate detected words) for the newest resolution
(720p) of the uploaded video file from the new resolution
key frame database 214. Similarly, the quality detection
program 110a, 1105 retrieves, via communication network
116, the OCR data (500 aggregate detected words) for the
original resolution (1080p) of the uploaded video file from
the original resolution key frame database 208. Based on the
retrieved OCR data, the quality detection program 110a,
1105 determines whether the 450 aggregate detected words
for the newest resolution (720p) 1s more than 80% of the 500
aggregate detected words for the original resolution (1080p).
In response, the quality detection program 110a, 1105 cal-
culates that the 450 aggregate words for the newest resolu-
tion (720p) 1s 90% of the 500 aggregate detected words for
the original resolution (1080p). Accordingly, the quality
detection program 110aq, 1105 determines that the newest
resolution (720p) of the uploaded video file meets the 80%
pre-defined threshold quality at 216. As such, the quality
detection program 110a, 1105 returns to 210, and transcodes
the uploaded video file to 480p, the next lowest resolution
from the newest resolution of 720p.

However, 11 the quality detection program 110aq, 1105
determines that the newest resolution does not meet the
threshold quality at 216, then, the quality detection program
1104, 1105 determines that the newest resolution of the
uploaded wvideo file 1s unacceptable for the viewer and
discards the newest resolution of the uploaded video file at
218. Continuing with the previous example, the quality
detection program 110qa, 11056 retrieves, via communication
network 116, an OCR data (200 aggregate detected words
across the six selected key frames) for a newest resolution
(240p) of the uploaded video file from the new resolution
key frame database 214, and similarly retrieves, via com-
munication network 116, the OCR data (500 aggregate
detected words across the six selected key frames) for the
original resolution (1080p) of the uploaded video file from
the original resolution key frame database 208. Based on the
retrieved OCR data, the quality detection program 110a,
1105 determines whether the 200 aggregate detected words
for the newest resolution (240p) 1s more than 80% of the 500
aggregate detected words for the original resolution (1080p).
In response, the quality detection program 110a, 1105 cal-
culates that the 200 aggregate detected words for the newest
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resolution (240p) 1s 40% of the 500 aggregate detected
words for the original resolution (1080p). Accordingly, the
quality detection program 110aq, 1105 determines that the
newest resolution (240p) of the uploaded video file does not
meet the 80% pre-defined threshold quality at 216. As such,
the quality detection program 110a, 1105 discards the new-
est resolution (240p) of the uploaded video file at 218.

Then, at 220, the quality detection program 110q, 1105
stores the original resolution of the uploaded video file and
all lower resolutions of the uploaded video file, except the
newest resolution of the uploaded video file. In one embodi-
ment, the quality detection program 110q, 1106 may store
(¢.g., transmitting the data via communication network 116)
the original resolution of the uploaded video file and all
lower resolutions of the uploaded video file, except the
newest resolution of the uploaded video file (e.g., all the
viable display resolutions of the uploaded video file) to a
viable display resolutions database 222. The media stream-
ing service may determine which resolutions of the uploaded
video file to host based on the viable display resolutions
(e.g., 1080p, 720p, 480p) recorded by the quality detection
program 110q, 1106 in the viable display resolutions data-
base 222.

Continuing with the previous example, the quality detec-
tion program 110aq, 1105 stores the original resolution
(1080p) of the uploaded video file and all lower resolutions
of the uploaded video file (720p, 480p, and 360p), except the
newest resolution (240p) of the uploaded video file, to a
viable display resolutions database 222 as the viable display
resolutions. The quality detection program 110a, 1105 trans-
mits the data to the viable display resolutions database 222
via communication network 116. Thereatfter, the media
streaming service accesses the viable display resolutions
database 222 via communication network 116, and deter-
mines to host the 1080p, 720p, 480p, and 360p resolution
versions of the uploaded video file of the user.

As described herein, the quality detection program 1104,
1105 may have the capacity to improve the technical field of
graphical user interfaces by providing for the detection of
the mimimum viable display resolution of a media content.
The quality detection program 110a, 1105 may enable media
streaming services to determine which resolutions of an
uploaded video file to host and which lower resolutions of
the uploaded video file to discard, based on the detection of
the minimum viable display resolution of the uploaded video
file. Accordingly, the media streaming services may
transcode the uploaded video files to resolutions that may be
consumed by the viewer while saving the computational
resources and costs associated with transcoding and storing,
the uploaded video file at further lower resolutions. Thus, the
quality detection program 110q, 1100 may improve the
functionality of a computer.

It may be appreciated that FIG. 2 provides only an
illustration of one embodiment and does not imply any
limitations with regard to how different embodiments may
be implemented. Many modifications to the depicted
embodiment(s) may be made based on design and imple-
mentation requirements.

FIG. 3 1s a block diagram 900 of internal and external
components of computers depicted 1 FIG. 1 1 accordance
with an illustrative embodiment of the present invention. It
should be appreciated that FIG. 3 provides only an illustra-
tion of one implementation and does not 1imply any limita-
tions with regard to the environments in which different
embodiments may be implemented. Many modifications to
the depicted environments may be made based on design
and 1mplementation requirements.
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Data processing system 902, 904 1s representative of any
clectronic device capable of executing machine-readable
program 1nstructions. Data processing system 902, 904 may
be representative of a smart phone, a computer system,
PDA, or other electronic devices. Examples of computing
systems, environments, and/or configurations that may rep-
resented by data processing system 902, 904 include, but are
not limited to, personal computer systems, server computer
systems, thin clients, thick clients, hand-held or laptop
devices, multiprocessor systems, microprocessor-based sys-
tems, network PCs, minmicomputer systems, and distributed
cloud computing environments that include any of the above

systems or devices.

User client computer 102 and network server 112 may
include respective sets of internal components 902 a, » and
external components 904 a, b illustrated 1n FIG. 3. Each of
the sets of internal components 902 a, » includes one or
more processors 906, one or more computer-readable RAMs
908 and one or more computer-readable ROMs 910 on one
or more buses 912, and one or more operating systems 914
and one or more computer-readable tangible storage devices
916. The one or more operating systems 914, the software
program 108 and the quality detection program 110a in
client computer 102, and the quality detection program 1105
in network server 112, may be stored on one or more
computer-readable tangible storage devices 916 for execu-
tion by one or more processors 906 via one or more RAMSs
908 (which typically include cache memory). In the embodi-
ment illustrated 1n FIG. 3, each of the computer-readable
tangible storage devices 916 i1s a magnetic disk storage
device of an internal hard drive. Alternatively, each of the
computer-readable tangible storage devices 916 1s a semi-
conductor storage device such as ROM 910, EPROM, flash
memory or any other computer-readable tangible storage
device that can store a computer program and digital infor-
mation.

Each set of internal components 902 a, b also includes a
R/W drive or interface 918 to read from and write to one or
more portable computer-readable tangible storage devices
920 such as a CD-ROM, DVD, memory stick, magnetic
tape, magnetic disk, optical disk or semiconductor storage
device. A software program, such as the software program
108 and the quality detection program 110a, 1105 can be
stored on one or more of the respective portable computer-
readable tangible storage devices 920, read via the respec-
tive R/W drive or iterface 918 and loaded into the respec-
tive hard drive 916.

Each set of internal components 902 a, b may also include
network adapters (or switch port cards) or interfaces 922
such as a TCP/IP adapter cards, wireless wi-f1 interface
cards, or 3G or 4G wireless interface cards or other wired or
wireless communication links. The software program 108
and the quality detection program 110q 1n client computer
102 and the quality detection program 1106 in network
server computer 112 can be downloaded from an external
computer (e.g., server) via a network (for example, the
Internet, a local area network or other, wide area network)
and respective network adapters or iterfaces 922. From the
network adapters (or switch port adaptors) or interfaces 922,
the software program 108 and the quality detection program
110a 1 client computer 102 and the quality detection
program 1106 1n network server computer 112 are loaded
into the respective hard drive 916. The network may com-
prise copper wires, optical fibers, wireless transmission,
routers, firewalls, switches, gateway computers and/or edge
SErvers.
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Each of the sets of external components 904 a, b can
include a computer display monitor 924, a keyboard 926,
and a computer mouse 928. External components 904 a, b
can also include touch screens, virtual keyboards, touch
pads, pointing devices, and other human intertace devices.
Each of the sets of internal components 902 a, b also
includes device drivers 930 to interface to computer display
monitor 924, keyboard 926 and computer mouse 928. The
device drivers 930, R/W drive or interface 918 and network
adapter or interface 922 comprise hardware and solftware
(stored 1n storage device 916 and/or ROM 910).

It 1s understood 1n advance that although this disclosure
includes a detailed description on cloud computing, imple-
mentation of the teachings recited herein are not limited to
a cloud computing environment. Rather, embodiments of the
present invention are capable of being implemented in
conjunction with any other type of computing environment
now known or later developed.

Cloud computing 1s a model of service delivery for
enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g., networks,
network bandwidth, servers, processing, memory, storage,
applications, virtual machines, and services) that can be
rapidly provisioned and released with minimal management
ellort or interaction with a provider of the service. This cloud
model may include at least five characteristics, at least three
service models, and at least four deployment models.

Characteristics are as follows:

On-demand self-service: a cloud consumer can unilater-
ally provision computing capabilities, such as server time
and network storage, as needed automatically without
requiring human interaction with the service’s provider.

Broad network access: capabilities are available over a
network and accessed through standard mechanisms that
promote use by heterogeneous thin or thick client platforms
(e.g., mobile phones, laptops, and PDAs).

Resource pooling: the provider’s computing resources are
pooled to serve multiple consumers using a multi-tenant
model, with different physical and virtual resources dynami-
cally assigned and reassigned according to demand. There 1s
a sense of location independence in that the consumer
generally has no control or knowledge over the exact
location of the provided resources but may be able to specity
location at a higher level of abstraction (e.g., country, state,
or datacenter).

Rapid elasticity: capabilities can be rapidly and elastically
provisioned, in some cases automatically, to quickly scale
out and rapidly released to quickly scale in. To the consumer,
the capabilities available for provisioning oiten appear to be
unlimited and can be purchased 1n any quantity at any time.

Measured service: cloud systems automatically control
and optimize resource use by leveraging a metering capa-
bility at some level of abstraction appropriate to the type of
service (e.g., storage, processing, bandwidth, and active user
accounts). Resource usage can be monitored, controlled, and
reported providing transparency for both the provider and
consumer of the utilized service.

Service Models are as follows:

Software as a Service (SaaS): the capability provided to
the consumer 1s to use the provider’s applications running on
a cloud infrastructure. The applications are accessible from
various client devices through a thin client interface such as
a web browser (e.g., web-based e-mail). The consumer does
not manage or control the underlying cloud infrastructure
including network, servers, operating systems, storage, or
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even individual application capabilities, with the possible
exception of limited user-specific application configuration
settings.

Platform as a Service (PaaS): the capability provided to
the consumer 1s to deploy onto the cloud infrastructure
consumer-created or acquired applications created using
programming languages and tools supported by the provider.
The consumer does not manage or control the underlying
cloud infrastructure including networks, servers, operating
systems, or storage, but has control over the deployed
applications and possibly application hosting environment
configurations.

Infrastructure as a Service (laaS): the capability provided
to the consumer 1s to provision processing, storage, net-
works, and other fundamental computing resources where
the consumer 1s able to deploy and run arbitrary software,
which can include operating systems and applications. The
consumer does not manage or control the underlying cloud
inirastructure but has control over operating systems, stor-
age, deployed applications, and possibly limited control of
select networking components (e.g., host firewalls).

Deployment Models are as follows:

Private cloud: the cloud infrastructure 1s operated solely
for an organization. It may be managed by the organization
or a third party and may exist on-premises or ofl-premises.

Community cloud: the cloud infrastructure i1s shared by
several organizations and supports a specific community that
has shared concerns (e.g., mission, security requirements,
policy, and compliance considerations). It may be managed
by the organizations or a third party and may exist on-
premises or oll-premises.

Public cloud: the cloud mfrastructure 1s made available to
the general public or a large industry group and 1s owned by
an organization selling cloud services.

Hybrd cloud: the cloud infrastructure 1s a composition of
two or more clouds (private, community, or public) that
remain unique entities but are bound together by standard-
1zed or proprietary technology that enables data and appli-
cation portability (e.g., cloud bursting for load-balancing
between clouds).

A cloud computing environment 1s service oriented with
a focus on statelessness, low coupling, modulanty, and
semantic interoperability. At the heart of cloud computing 1s
an infrastructure comprising a network of interconnected
nodes.

Referring now to FIG. 4, illustrative cloud computing
environment 1000 1s depicted. As shown, cloud computing
environment 1000 comprises one or more cloud computing
nodes 100 with which local computing devices used by
cloud consumers, such as, for example, personal digital
assistant (PDA) or cellular telephone 1000A, desktop com-
puter 1000B, laptop computer 1000C, and/or automobile
computer system 1000N may communicate. Nodes 100 may
communicate with one another. They may be grouped (not
shown) physically or virtually, in one or more networks,
such as Private, Community, Public, or Hybrid clouds as
described hereinabove, or a combination thereof. This
allows cloud computing environment 1000 to offer inira-
structure, platforms and/or software as services for which a
cloud consumer does not need to maintain resources on a
local computing device. It 1s understood that the types of
computing devices 1000A-N shown in FIG. 4 are intended
to be illustrative only and that computing nodes 100 and
cloud computing environment 1000 can communicate with
any type of computerized device over any type of network
and/or network addressable connection (e.g., using a web
browser).
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Referring now to FIG. 5, a set of functional abstraction
layers 1100 provided by cloud computing environment 1000
1s shown. It should be understood 1n advance that the
components, layers, and functions shown i FIG. § are
intended to be illustrative only and embodiments of the
invention are not limited thereto. As depicted, the following
layers and corresponding functions are provided:

Hardware and software layer 1102 includes hardware and
software components. Examples of hardware components
include: mainirames 1104; RISC (Reduced Instruction Set
Computer) architecture based servers 1106; servers 1108;
blade servers 1110; storage devices 1112; and networks and
networking components 1114. In some embodiments, soft-
ware components include network application server soft-
ware 1116 and database software 1118.

Virtualization layer 1120 provides an abstraction layer
from which the following examples of virtual entities may
be provided: virtual servers 1122; virtual storage 1124;
virtual networks 1126, including virtual private networks;
virtual applications and operating systems 1128; and virtual
clients 1130.

In one example, management layer 1132 may provide the
functions described below. Resource provisioning 1134 pro-
vides dynamic procurement of computing resources and
other resources that are utilized to perform tasks within the
cloud computing environment. Metering and Pricing 1136
provide cost tracking as resources are utilized within the
cloud computing environment, and billing or mvoicing for
consumption of these resources. In one example, these
resources may comprise application software licenses. Secu-
rity provides i1dentity verification for cloud consumers and
tasks, as well as protection for data and other resources. User
portal 1138 provides access to the cloud computing envi-
ronment for consumers and system administrators. Service
level management 1140 provides cloud computing resource
allocation and management such that required service levels
are met. Service Level Agreement (SLA) planning and
tulfillment 1142 provide pre-arrangement for, and procure-
ment of, cloud computing resources for which a future
requirement 1s anticipated in accordance with an SLA.

Workloads layer 1144 provides examples of functionality
tor which the cloud computing environment may be utilized.
Examples of workloads and functions which may be pro-
vided from this layer include: mapping and navigation 1146;
software development and lifecycle management 1148; vir-
tual classroom education delivery 1150; data analytics pro-
cessing 1152; transaction processing 1154; and quality
detection 1156. A quality detection program 110aq, 1105
provides a way to detect the minimum viable display reso-
lution of media content using optical character recognition.

The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope of the described
embodiments. The terminology used herein was chosen to
best explain the principles of the embodiments, the practical
application or techmical improvement over technologies
found 1n the marketplace, or to enable others of ordinary
skill in the art to understand the embodiments disclosed
herein.

What 1s claimed 1s:
1. A method for detecting a minimum wviable display
resolution, the method comprising:
receiving a video file;
selecting a plurality key frames 1n the received video file
at a pre-defined frequency;
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scanning the plurality of selected key frames of the
received video file in an original resolution using an
optical character recogmition (OCR) component;

returning a detected word count from each scanned key
frame of the scanned plurality of selected key frames 1n
the original resolution;
calculating an aggregate detected word count for the
original resolution based on the returned detected word
count from each scanned key frame of the scanned
plurality of selected key frames 1n the original resolu-
tion, wherein the calculated aggregate detected word
count from the original resolution represents a first
quality indicator of the received video file in the
original resolution;
scanning the plurality of selected key frames of the
received video file in the newest resolution using the
OCR component;

returning the detected word count from each scanned key
frame of the scanned plurality of selected key frames 1n
the newest resolution;

calculating the aggregate detected word count for the

newest resolution based on the returned detected word
count from each scanned key frame of the scanned
plurality of selected key frames 1n the newest resolu-
tion, wherein the calculated aggregate detected word
count from the newest resolution represents a second
quality indicator of the received video file 1n the newest
resolution; and

in response to determining that the second quality indi-

cator of the newest resolution does not meet a threshold
associated with the first quality indicator of the original
resolution, discarding the newest resolution of the
received video file and storing at least one wviable
display resolution of the received video file.

2. The method of claim 1, wherein storing the at least one
viable display resolution of the received video file further
comprises storing at least the original resolution of the
received video file.

3. The method of claim 1, further comprising:

in response to determining that the second quality indi-

cator of the newest resolution does meet the threshold
associated with the first quality indicator of the original
resolution, transcoding the received video file to a next
lowest resolution relative to the newest resolution of
the received video file.

4. The method of claim 1, wherein determining that the
second quality indicator of the newest resolution does not
meet the threshold associated with the first quality indicator
of the original resolution further comprises:

determining that the calculated aggregate detected word

count from the scanned plurality of selected key frames
in the newest resolution 1s not more than a pre-defined
percentage of the calculated aggregate detected word
count from the scanned plurality of selected key frames
in the original resolution.

5. The method of claim 1, wherein scanning the plurality
of selected key frames of the recerved video file further
COmMprises:

determining a time interval for the pre-defined frequency;

selecting a plurality of timestamps of the received video

file based on the determined time interval for the
pre-defined frequency; and

scanning a irame ol the received video file at each

selected timestamp of the plurality of selected time-
stamps of the received video file.
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6. The method of claim 5, further comprising:

storing, 1n a first database, the returned detected word
count 1n the original resolution, at the scanned frame of
the recerved video file at each selected timestamp of the

display resolution of the received video file.
8. The computer system of claim 7, wherein storing the at

storing the at least one wviable display resolution of the
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10. The computer system of claim 7, wherein determining

that the second quality indicator of the newest resolution
does not meet the threshold associated with the first quality
indicator of the original resolution further comprises:

plurality of selected timestamps; and d determiming that the calculated aggregate detected word
storing, 1n a second database, the returned detected word count from the scanned plurality of selected key frames
count 1n the newest r esolution, at the sc?anned frame of in the newest resolution is not more than a pre-defined
the rec;ewed video ﬁle'at cach selected timestamp of the percentage of the calculated aggregate detected word
plurality of selected timestamps. . , count from the scanned plurality of selected key frames
7. A computer system for detecting a mimmum viable 10 . . . .
. . .. in the original resolution.
display resolution, comprising: 1 A . duct for detect; ..
one Or more processors, one or more computer-readable (3 YOLIDHEEL PTOSTAtil protitict O AEtettille @ HTHTHIHIE
: . viable display resolution, comprising:
memories, one or more computer-readable tangible , ,
storage media, and program instructions stored on at ohe OF MOTe coplputertreadable tangible storage media
least one of the one or more computer-readable tangible 15 and program 1nstructions stored on .at least one of ﬂle
storage media for execution by at least one of the one one or more computer-readable tangible storage media,
Oor more processors via at least one of the one or more the program instructions executable by a processor to
memories, wherein the computer system 1s capable of cause the processor to perform a method comprising:
performing a method comprising: recetving a video file;
receiving a video file; b0  selecting a plurality key frames 1n the received video file
selecting a plurality key frames 1n the recerved video file at a pre-defined frequency;
at a pre-defined frequency; scanning the plurality of selected key frames of the
scanning the plurality of selected key frames of the received video file 1n an original resolution using an
received video file 1n an original resolution using an optical character recognition (OCR) component;
optical character recognition (OCR) component; 25 returning a detected word count from each scanned key
returning a detected word count from each scanned key frame of the scanned plurality of selected key frames 1n
frame of the scanned plurality of selected key frames 1n the original resolution;
the original resolution; calculating an aggregate detected word count for the
calculating an aggregate detected word count for the original resolution based on the returned detected word
original resolution based on the returned detected word 30 count from each scanned key frame of the scanned
count from each scanned key frame of the scanned plurality of selected key frames 1n the original resolu-
plurality of selected key frames 1n the original resolu- tion, wherein the calculated aggregate detected word
tion, wherein the calculated aggregate detected word count from the original resolution represents a {first
count from the original resolution represents a {first quality indicator of the received video file in the
quality indicator of the received video file in the 35 original resolution;
original resolution; scanning the plurality of selected key frames of the
scanning the plurality of selected key frames of the received video file in the newest resolution using the
received video file in the newest resolution using the OCR component;
OCR component; returning the detected word count from each scanned key
returning the detected word count from each scanned key 40 frame of the scanned plurality of selected key frames 1n
frame of the scanned plurality of selected key frames 1n the newest resolution;
the newest resolution; calculating the aggregate detected word count for the
calculating the aggregate detected word count for the newest resolution based on the returned detected word
newest resolution based on the returned detected word count from each scanned key frame of the scanned
count from each scanned key frame of the scanned 45 plurality of selected key frames 1in the newest resolu-
plurality of selected key frames 1n the newest resolu- tion, wherein the calculated aggregate detected word
tion, wherein the calculated aggregate detected word count from the newest resolution represents a second
count from the newest resolution represents a second quality indicator of the received video file 1n the newest
quality indicator of the recerved video file 1n the newest resolution; and
resolution; and 50  1n response to determining that the second quality indi-
in response to determining that the second quality indi- cator of the newest resolution does not meet a threshold
cator of the newest resolution does not meet a threshold associated with the first quality indicator of the original
associated with the first quality indicator of the original resolution, discarding the newest resolution of the
resolution, discarding the newest resolution of the received video file and storing at least one viable
received video file and storing at least one wviable 55 display resolution of the received video file.

12. The computer program product of claim 11, wherein

received video file further comprises storing at least the
original resolution of the received video file.

13. The computer program product of claim 11, further
comprising;

in response to determining that the second quality indi-

least one viable display resolution of the received video file
turther comprises storing at least the original resolution of
the recerved video file. 60
9. The computer system of claim 7, further comprising:
in response to determining that the second quality indi-

cator of the newest resolution does meet the threshold
associated with the first quality indicator of the original
resolution, transcoding the received video file to a next
lowest resolution relative to the newest resolution of
the received video file.
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cator of the newest resolution does meet the threshold
associated with the first quality indicator of the original
resolution, transcoding the received video file to a next
lowest resolution relative to the newest resolution of
the received video file.
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14. The computer program product of claim 11, wherein

determining that the second quality indicator of the new-
est resolution does not meet the threshold associated
with the first quality indicator of the original resolution
further comprises: 5

determining that the calculated aggregate detected word
count from the scanned plurality of selected key frames
in the newest resolution 1s not more than a pre-defined
percentage of the calculated aggregate detected word
count from the scanned plurality of selected key frames 10
in the original resolution.
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